Ultrasound-guided sternal bone marrow aspiration TO THE EDITOR: Bone marrow examination is a common procedure during the diagnosis of hematological disorders such as acute and chronic leukemia, non-Hodgkin lymphoma, and aplastic anemia. It is usually performed on the posterior iliac crest or the sternum. Although rare, a serious complication may occasionally occur when it is performed on the sternum due to the anatomical localization of the vasculature (ascending aortae) just beneath the sternum [1] . The injury mainly results from the use of an incorrect needle length according to the sternal bone width and is mostly life threatening.
Here we describe a novel sternal bone marrow aspiration technique, named "ultrasound-guided sternal bone marrow aspiration," which enables the decrease of such risks to nearly zero. The high-resolution ultrasound imaging modality with a linear probe of a frequency higher than 8 MHz and a sterile probe cover (CIV-Flex Transducer Cover, CIVCO, Iowa, USA) were used (Fig. 1A) . A linear high-resolution ultrasound probe with its frequency at 9 MHz (Vivid-E9, GE, San Jose, CA, USA) was applied perpendicular to the long axis of the sternum to obtain the image (Fig.  1B) . The sternum is identified in the center of the figure as a hypoechoic structure surrounded by the hyperechoic periosteum (Fig. 1C) . The image clearly reveals that the depth from the skin to the sternum is approximately 1 cm, and the width of the sternum is 1 cm. Considering the pressure that potentially would decrease the depth from the skin to the sternum during the puncture of the needle, the needle depth was adjusted to 1.3-1.5 cm. Just beneath the sternum, the blood flow of the ascending aortae is clearly visible using a B-mode ultrasonography with a color flow imaging (Fig. 1C) . Since bony structures have high ultrasound absorption coefficients, we suggest that the probe be applied just beside the sternum, longitudinal to the body trunk for cases in which the blood flow and depth of the ascending aortae are not visible. The thoracic costae can be identified as a hypoechoic circle just in the center of the figure (Fig. 1D) . The depth of the ascending aortae is measured as 2.5-3 cm from the skin (Fig. 1D) . Finally, using an out-of-plane technique [2] , an aspiration needle is inserted (Fig. 1B) . In brief, the probe is applied perpendicular to the long axis of the sternum and adjusted to show the sternum just in the center of the screen. Next, the needle is positioned in the middle of the transducer and punctures the skin at the same distance from the transducer to the sternum at the depth estimated from the screen. By rotating the transducer probe, the needle tip is clearly visible during the aspiration procedure.
Recently, ultrasound guidance for central venous catheterization as well as for peripheral nerve block has gained popularity and been shown to reduce the rate of complica- tions [3] [4] [5] [6] . We have shown that ultrasound guidance for sternum bone marrow aspiration may potentially eliminate the fatal complications associated with cardiovascular injury. 
